MCELROY, DEUTSCH, MULVANEY & CARPENTER, LLP

ATTORNEYS AT LAW

1300 MOUNT KEMBLE AVENUE
P.O. BOX 2075
MORRISTOWN, NEW JERSEY 07962-2075
(973) 993-8100
FACSIMILE (973) 425-0161

JAMES D. RAY
Direct Dial: (973) 425-8707
jray@mdmc-law.com

VIA EMAIL AND OVERNIGHT MAIL

September 15, 2014

Joseph Canzano

Spill Prevention Compliance Coordinator

U.S. Environmental Protection Agency, Region 1
5 Post Office Square, Suite 100

Mail Code OES04-4

Boston, MA 02109-3912

Re:  Request for Information, Docket No. 14-308-28, Discharge of
Anhydrous Ammonia from Preferred Freezer Services, LLC
(“Facility™), 380 South Worcester, Norton, MA 02766 on or about
April 3, 2014 into the Wading River

Dear Mr. Canzano:

This firm represents Preferred Freezer Services of Norton, LLLC (“PFS”) in connection
with the referenced incident at the Facility. We are in receipt of your Request for Information
(“RFT”) dated June 15, 2014. We have re-printed below each of the questions set forth in the RFI
and provided responses to each. We are delivering these responses pursuant to an agreement
reached with Jeff Kopf, Senior Enforcement Counsel, USEPA Region I, to extend the time for
this response until September 16, 2014.

1. Please provide a detailed description of the above-referenced discharge, including:

a. Provide the date and time the discharge occurred, the date and time the discharge
was discovered, and the date and time the discharge was reported to the National
Response Center and any other appropriate federal, state and/or local agencies (e.g..
EPA, state environmental agency, fire department). Include the name and phone
number of the agency personnel contacted.

RESPONSE: On April 3, 2014 at approximately 7:45am, a PFS maintenance
mechanic, David Tavares, was draining oil from the +20 °F high temperature recirculator
oil pot (the “Subject Vessel™) as part of routine maintenance activities. The spring loaded
oil drain valve on the oil pot failed in the open position. Upon investigation after the
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incident, it was found that there was a mechanical failure of the internal components of
the spring loaded valve. [See attached Letter Report of American Refrigeration
Company, Inc. (“American Refrigeration™) dated April 11, 2014, Exhibit 1 hereto]. It is
noted that David Tavares and American Refrigeration had operated this spring loaded
valve on many occasions prior to the incident in question without any issue.

Upon realizing that the valve would not reset, Mr. Tavares pressed the emergency
stop, which shut down the entire refrigeration system. This action stopped any additional
ammonia from returning to the Subject Vessel. This minimized the release to what was in
the vessel and not the entire charge in the refrigeration system.

PFS made notification to the Norton Fire Department at approximately 7:45 AM by
the automatic ammonia leak detection alarm. After determining that the release exceeded
100 pounds, a second notification was made by telephone to the National Response
Center (800-424-8802) at approximately 8:10 AM. A third notification was made
immediately thereafter by telephone to the State of Massachusetts Emergency Response
Commission (508-820-2000).

b. If the spilled material entered one or more bodies of water, or their adjoining
shorelines, provide the name of each body of water.

RESPONSE:

As further discussed below, some of the ammonia that was released from the
Subject Vessel apparently made its way onto the floor to a floor drain/trench
located near the Subject Vessel and ultimately to a seasonal ditch behind the
Facility. Local officials did not know the name of the ditch. As noted below,
PFS does not assume or admit any liability with respect to the discharge of
ammonia to the ditch/creek mentioned above.

c. Provide the quantity of material spilled, and the quantity entering a water body or
adjoining shoreline. If the spilled material was a mixture, give the chemical name of
each component in the mixture and its percentages by weight in the mixture. If the
material spilled was petroleum, give the grade of oil.

RESPONSE: PFS’s refrigeration contractor, American Refrigeration, reported to the
Facility on the date of the incident at approximately 8:15 AM. American Refrigeration
estimated (based upon a volume calculation) that approximately 2,168 pounds of
anhydrous ammonia was released from the refrigeration system during the incident. (See
Exhibit 1). Some of that volume was released to the atmosphere and some, in liquid
form, spilled onto the concrete floor under the Subject Vessel. Some of the ammonia that

NEW YORK PENNSYLVANIA CONNECTICUT MASSACHUSETTS COLORADO

DELAWARE



MCELROY, DEUTSCH, MULVANEY & CARPENTER, LLP

Page 3

spilled onto the floor apparently made its way to a floor drain/trench located in the
pavement in front of the engine room door. This floor drain/trench is approximately 18
feet from the location of the Subject Vessel. Upon information and belief, this floor
drain/trench was designed to discharge to a detention basin in the parking lot of the
Facility. That detention basin was apparently not operating at the time of the ammonia
spill, which caused the ammonia to be discharged to the seasonal ditch/creek mentioned
above instead of collecting in the detention basin. PFS does not assume or admit any
liability with respect to the discharge of ammonia to the ditch/creek mentioned above. It
is the position of PFS that the floor/trench drain, which was installed by the owner of the
Facility or the prior owners or prior operators, should not have been located in such close
proximity to the Subject Vessel. Indeed. the floor/trench drain was located in such a
position that it was nestled in between several items of equipment that contained
ammonia, including the Subject Vessel, a -20°F low temperature recirculator oil pot
(approximately 35 ft. from the floor/trench drain) and a high pressure receiver
(approximately 9 ft. from the floor/trench drain). It is also the position of PFS that if the
detention basin had been working, the volume of ammonia that made its way onto the
floor and then into the floor drain/trench would have been captured in the detention basin
and would not have made its way to the ditch/creek mentioned above. In documentation
between PFS and the owner at the time PFS entered the Lease (November 22, 2013) with
the owner, the owner had agreed to repair the abandoned/closed detention basin, but that
repair work had not been performed prior to the incident in question. For the foregoing
reasons, PFS does not admit any liability for any discharge that might have occurred in
violation of Section 311(b)(3) of the Clean Water Act or any other statute or regulation.

d. Describe the pathway the spilled material traveled, starting from the original spill
point (e.g., the tank in which the material was stored) to the most distant water body
into which it flowed.

RESPONSE: See response to item 1.c. above.

e. Provide the age of the tank from which the material spilled and the date and results
of the last tank integrity test that was performed on the tank (e.g., pressure. shell
thickness).

RESPONSE: See Form U-1 Manufacturer’s Data Report for Pressure Vessels,
attached hereto as Exhibit 2. which provides information concerning the Subject Vessel.

f.  Describe the extent to which the discharge caused a film or sheen on the surface of
the water or adjoining shoreline, and/or caused a sludge or emulsion to be deposited
on the water body bottom or on adjoining shorelines.
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RESPONSE: PFS did not observe any film or sheen on the surface of the water.

g. Describe any environmental damage resulting from the spill, such as fish kills, dead
waterfowl or animals, stained vegetation or soil, etc. Provide any documentation in
your possession related to the environmental damage resulting from the spill.

RESPONSE: PFS did not observe any fish kills, dead waterfowl or animals, stained
vegetation or soil. As we understand it, the owner of the Facility contracted Clean
Harbors to conduct certain environmental response actions resulting from the incident.

h. Describe any damage to public or private property, such as road surfaces, bridge
abutments, dams, beaches, boat hulls, wells, etc.

RESPONSE: PFS is not aware of any such damage. However, as noted above, it is
the position of PFS that it is not responsible for any damage that may have occurred after
the ammonia entered the floor drain/trench.

1. Provide a summary of events immediately preceding the spill event, including the
probable cause of the spill.

RESPONSE: See response to item 1.a. above.

J. Describe any actions taken to control and/or remove the spilled material from the
environment or to mitigate its effects on the environment, including a summary of
the costs of such actions. Please provide copies of all clean-up contractor invoices
and manifests.

RESPONSE: The spill cleanup was handled by the owner of the Facility. As we
understand 1t, the owner of the Facility contracted Clean Harbors to conduct certain
environmental response actions resulting from the incident.

k. Describe any measures taken after the spill event to prevent a recurrence,
including the costs of such measures.

RESPONSE: The spring loaded valve in question was replaced by American
Refrigeration and the other similar spring loaded valve on the system was also replaced.
The ammonia refrigeration system was shut down and pumped out on June 19, 2014. PFS
1s not privy to what action was taken by the owner of the Facility to rectify the defective
design of the floor drain/trench and the repair of the detention basin.
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Provide the names, titles, addresses and phone numbers of employees and
officials you believe to have knowledge of the facts surrounding the spill
event.

RESPONSE:

David Tavares, PFS Maintenance, 55 Murphy Drive, Avon, MA 02322, 774-254-
6017

Bill Casey, PFS General Manager, 55 Murphy Drive, Avon, MA 02322, 508-962-
1251

Bob Walsh, PFS Corporate Maintenance Manager, 1 Main Street, Chatham, NJ
07928, 973-820-4458

Mark Sens, PFS Director Health, Safety and Environmental, 1 Main Street, Chatham,
NJ 07928, 973-820-4467

Kelly McAteer, PFS Manager Health, Safety and Environmental, 1 Main Street,
Chatham, NJ 07928, 973-820-4469

380 SWR Norton LLC, c/o Calare Properties, Inc., 43 Broad Street, Hudson, MA
01749, the owner of the Facility.

Marcia Pereira, PM Realty Group, Property Manager for Owner, 43 Broad Street,
Suite C404, Hudson, MA 01749, 978-763-4103

Ken Mcdermott. Clean Harbors Environmental Services. Senior Project Manager. 42
Longwater Drive, Norwell. MA 02061. 781-792-5823 ext. 5823

Paul Ivanoski, American Refrigeration, Refrigeration Technician, 149 River Street,
Suite 6, Andover, MA 01810, 978-474-4000

Rob Morgo, American Retrigeration, Service Manager, 149 River Street, Suite 6,
Andover, MA 01810, 978-474-4000

Norton Fire Department, 70 East Main Street, Norton, MA 02766, (508) 285 - 0248

MA Department of Environmental Protection
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m. Provide copies of any investigative reports by state environmental agencies, state or
local police, fire departments, insurance companies, etc.

RESPONSE: See Exhibit 1 attached.

b2

Provide the name, address, phone number of the Facility's owner at the time of the
spill.

RESPONSE: 380 SWR Norton LLC, ¢/o Calare Properties, Inc., 43 Broad Street,
Hudson, MA 01749. PFS does not have access to the phone number for the owner of the
Facility. PFS has communicated with Marcia Pereira, PM Realty Group, the Property
Manager for the owner, 43 Broad Street, Suite C404, Hudson, MA 01749, 978-763-4103.

3. Provide the name, address, phone number of the Facility's operator at the time of the
spill, if different from the owner.

RESPONSE: Preferred Freezer Services of Norton, LLC, 1 Main Street, Chatham,
NJ 07928, 973-820-4467, was the operator of the Facility at the time of the ammonia
release.

4. Provide the name, address, and phone number of any additional party that installed or
provided maintenance to the tank from which the material spilled, and provide any
documents relating to the permitting and licensing of the tank from which the material
spilled.

RESPONSE:
Sysco Foods, address not known. Sysco was the prior owner and operator of the Facility.
American Refrigeration Company, Inc., 149 River Street, Suite 6, Andover, MA 01810,
978-474-4000. American Refrigeration is one of PFS’s refrigeration maintenance
contractors.
Recco Refrigeration Engineering & Contracting Co., Inc. 22 Sixth Road Woburn, MA
01801, 800-990-9423. Upon information and beliet, Recco is one of the Facility owner’s

refrigeration maintenance contractors.

5. Provide the date the Facility first began operation and, if different, the date the current
owner took over ownership of the Facility. If the Facility is operated by an entity other
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than the owner, also include the date the current operator took over operation of the
Facility.

RESPONSE: Preferred Freezer Services of Norton, LLC entered into a Lease with
the owner on or about November 22, 2013. PFS is not aware of the date that the current
owner, 380 SWR Norton LLC, took over possession from Sysco Foods, the prior owner

of the Facility.

Provide a list of all the ammonia storage capacity at the Facility at the time of the spill,
both underground and aboveground (including, tanks, drums, transformers, ammonia-
filled systems, etc.) and the type of ammonia stored in each container. Indicate each
container's age and method of construction (e.g.. single or double wall, steel or
fiberglass). Also indicate whether any secondary containment was provided around
each container, and, if so, its method of construction and the total volume it can contain.
Under 40 C.F.R. § 116.4, "ammonia" is defined as any isomer or hydrate of ammonia,
as well as any solution or mixture containing the substance.

RESPONSE: See Exhibit 2 attached and attached report of American Refrigeration
dated December 19, 2013 (Exhibit 3). These exhibits provide information concerning the
age and method of construction of the Subject Vessel and the ammonia charge in the
refrigeration system as of December 2013. Anhydrous ammonia was the only type of
ammonia used by PFS during the time that it operated at the Facility. No secondary

containment was provided by the owner of the Facility around the Subject Vessel.

Provide a history of spill events at the Facility within the last five years (from the date
of the spill in question). Explain the circumstances of each spill, the quantity of oil or
hazardous material spilled, whether the oil or hazardous material reached any bodies of
water and, if so, the names of such water bodies, and the quantity of oil or hazardous
material entering such water bodies.

RESPONSE: Prior to the incident in question, there were no spill events at the Facility
from the time that Preferred Freezer Services of Norton, LLC entered a Lease with the
owner dated November 22, 2013. PFS has no knowledge of the history of spill events

prior to its occupancy of the Facility.

Provide any additional information which you wish to bring to the attention of EPA.

RESPONSE: Preferred Freezer Services of Norton, LLC completely vacated the Facility
in and around June 1, 2014. In addition, on June 19, 2014, Preferred Freezer Services of

Norton, LLC shut down and pumped out all of the ammonia from the refrigeration system.
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I have also enclosed the original fully executed “Statement of Certification of Preferred
Freezer Services of Norton, LLC. We trust that this responds to the Request for Information.
Should you have any additional questions, please do not hesitate to contact me.
Very truly yours,
McELROY, DEUTSCH, MULVANEY & CARPENTER, LLP

i . ,@%

JAMES D. RAY

ce: Jeff Kopf, Senior Enforcement Counsel, USEPA
Pamela Kapsimalis, Esq. (via email)
Mark Sens (via email)
Attachments:
Exhibit 1 - Letter Report of American Refrigeration Company, Inc. dated April 11, 2014
Exhibit 2 - Form U-1 Manufacturer’s Data Report for Pressure Vessels
Exhibit 3 - Report of American Refrigeration dated December 19, 2013

Enclosures:

Statement of Certification for Preferred Freezer Services of Norton, LLC
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Statement of Certification for Preferred Freezers Services of Norton, L1.C

(To be returned with Response to Information Request)

I declare under penalty of perjury that I am authorized to respond on behalf of Preferrcd ['reczer
Services of Norton, LLC. 1 certify that the foregoing responses and information submitted were
prepared under my direction or supervision and that I have personal knowledge of all matters sct
forth in the responses and the accompanying information. I certify that the responses are true,
accurate, and complete. | am aware that there are significant penalties for submitting false
information, including the possibility of fines and imprisonment. «

/ .
By: (‘,», éz"_‘."?: (/// ; A) <y ‘7

T

W tlham Ca )/)7 Geneva /”QV‘QOYQ '
September , 2014
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S S AMERICAN
=S REFRIGERATION

eI = = COMPANY. INC.

149 Kiver Straet, Suite I « Andover, MA 01810
Tel: $78+474- 4000 fox: 978 - 4744001  Toll Frec: BS&<38E- 1120

April 11,2014

Robert Walsh

Corporate Facilities Manager
Preferred Freezer Services

I Main St 3rd Floor
Chatham, NJ 07928

Re:

Preferred Freczer - Norton MA, Ammonia Release April 3, 2014

Dear Bob,

On

Thursday, April 3, 2014 at 7:47 am, a Preferred Freczer employee called our techaician Paul

Ivanoski on his cell phone 1o report an Anhydrous Ammonia Release. Paul called American
Refrigeration to report the release to the office as he prepared o respond to the site

Paul armived on site at the Norton Tactlity at 8:15am at the same time the local fire department was
arriving. Paul vequested a second Amencan Relrigeration, Level A responder be dispatched to the
location l(} prepare and assist with the release,
Paul and the fire department personnel inferviewed the Preferred Freezer employee w identify the
events leading up 1o the release as they surveved the scene to prevent unauthorized aceess.
[t was understood that the relesse originated from a spring loaded o1l drain valve on an o1l pot that
alicgedly Lailed in the open position,
Beeruse the potential leak exposure was unknown and the release was considered a Level A
response, the tire departinent contacted the local hazmat team to respond.
By the time the hazmat team arrived, it was clear that the release had stopped. The hazmat team
donned the proper PP and wiath instruction and divection from the Prelerred Freerzer and American
Retrgeration stali, proceeded to approach the valve to confir its position and to close the
sccondary isolation valve on the vessel.
As the release dissipated w a sale level, American Refrigeration staft inspected the drain valve and
found the valve mechanism to be course and hard to operate, hindering its operation. Additionally,
there was evidence that the valve seal was not sealing properly.
New spring loaded draimn valves were placed on order for both vessels and are scheduled o be
mnstalled upon receipt; expected 4/14/2014,

“he refrigeration system was brought back online late afternoon to full operation,
I was later estimated based on o volune caleulation that the estimated release was 2108 pounds or
Anhydrous Amumonma

Rewards,

i

\ i

Reb Morgo 'y
Service Mouneds?
American Retrigeration Co, luc.

American Refrigeration Company, Inc



Norton Ammonia Release Calculation — Aprll 3, 2014

The Sight Glass was on the 4" Indicator prior to the release and following the release it was at the 2.5
Indicator. There are 18 inches oetween the 2.5 indicator and 4" indicator and each inch = 120 pounds.
Total Release approximately 2160 pounds. {18X120 pounds).

This was calculated by Bob Walsh anc American Refrigeration.
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P.O 205588

FORM U-1 MANUFACTURER'S DATA REPORT FOR PRESSURE VESSELS

As Required by the Provisions of the ASME Code Rules, Section VIll, Division 1

I

-

3

3

Munufactured and certified by:

Manufactured for

Refrigeration Valves And Systems Corporation, 1520 Crosswind Dr., Bryan, TX 77808

(Name ard £ddress of Munuleciures)

NEWMECH COMPANIES, 14322-100 21ST. AVE. NORTH, PLYMOUTH, MN 55447

. Location of installation:

(Name end sddresy of Purchaser)

HALLSMITH-SYSCO, 380 WORCHESTER ST., NORTON, MA

Type HORIZ.

(Name 2nd sddress)

10" X 30" OIL POT

42974

(Hanz  vert oriphere)

{CRN)

. ASMIE Code, Section VT v |

42974

(Tank, separator, 1kt | vessel, heg! exh, ctc)

REV.0

20147

(Drawiing No )

2004

2006

(Nei1Bd No )

Editian and Addendz (dale)

Code Case No

(Mg s serial No )

2007

{ Year buidt)

Special Service per LG-120(d)

Items 6-11 Incl. to be completed for single wall vessels, jackets of jucketed vessels, shell of heat exchangers, or chamber of multi-chamber vessels.

6. Shell (1) No. of course(s): 1 (b} Overall length (ft. & in) 1o
Course(s) Maenial hickiess Lorg Joiet (Cat. A} Cirum Jela (Cat, A B& Q) Heat Treatreent
No Out D in Length (i & in) Spec /Girede or Type Nom Corr Twpe Full, Spot, Nose Eff Type | Fuill, Spot, None EA Temp Time (e §
1 10.75 I ie" SA106B 365 0 S NONE 85 | 2 NONE 63 -
7. Heads (a) SA234 WPB NO HT by SAME
(Marl Spee No, Grade o Type) H T - Time & Terp O Spee No |, Grade or Type) T - Time & Temp
Location (Top, Thickness Radius Elkpics! Corcal FHemisphenca Flat Side to Prevsure Category A
Borom, Erds) Ratio Apc Rud:us Diameter (Convex or
Min Coir Crown | Knuckle Arg'e Concave) Type Full, Spot, Mone it
(a) END ) 0 e 21 S - - - - - - CONCAVE| -- r
) END 310 0 e pp— T ce | CONCAVE| —= =
If removable, bolts used (describe other fastening) Sl
(Mat"t Spee Mo, Grade, Size, No )
8 Type of jucket .- Jacket closure - - -
(Describe as agee & weld, bar, cig)
I bar, give dimicnsions S If bolted, describe or sketch.
9 MAWP 300 - - - psi at max. temp +300 - *F Min. design metal temp. -50  cfat 300 psi.
(intemel) (extemal} {inteinal) (external)
10 Impact st NO UCS-66-b at test temperature of °f
yindiceie yes of co and the component{s] unpect tested)
11 Hydro., pney—oi-comb 1est press 390 Proofest - -

Liems 13-mnd-ddto-becompleted for tube seelions

12

13

Tubesheet .-

Stetionary (Matl Spec No )

[rin I (subject to press)

Nem 1hk in

Corr Allow | in

Attiachment {welided o: tolted)

Fleating {Mell Spee. No }
l'ubes <= =

[ha ia

Kom. thie m

Core. Adlow |, in

Allgchment

Mar1Spec No, Girede or Type

0D, in

Nom ihk in or gauge

lemsdd-18-to-heeompleted-forinperchambers of jacketed vessels orchannels-of-heat-exehangers.

Number

Type (Siraighe or L)

14 Shell {2) No of course(s) .- (b) Cwverall length (ft. & in) .-
Course(s) Material Thickness Long. Joint {Cat. A) Crrum Jomt (Cat, A, B & C) Heat Treatment
No Out, D in Lengrh (R &) Spec Horads o Type Nom Corr lype Fall, Spol, None Ed Type AT Terp Time (hr )
15 licads: (a) ) ---
(Marl Spec No, Graceof Type) HT - Time & Temp (‘-L'.I'I Spec No Gradeor Type) HT « Time & Temp
Location {Top, Thickness Radioy Edlipticel Conical Hemisphencal Flat Side 16 Pressure Category A
Hottem, Erda) Halio Apex Kadivy Drameie: (Convex or
Min Conr Crown | Kruckle Angls Concave) ype Full. Suor. Nons B
(a) .- - - - - .- .- .-
(b

It removable, bolts used (describe other fustening)

(Matl Spee No | Grade, Size, No '}




FORM U-1 {Back) 20147

16 MAW P ... .- pst al max. temp. v .- °F Min. design metal temp S “Fat oo+ psi
{imeinal) (extemel) (internal) (externai)
7. Impact Lest s o al test temperature of
(zulicate yes ot ne and 1he componenis) impast teyed)
18 Hydro, pneu, or camby, (est press .- Proofest -
19 Nozzles, imspection, and safety valve openings
Purpose (Inle? Dismeter Flange Material Nozsie Thivkness Raniurcement How Attached Locetion
(Outler, Drer, ele ) Na of Suce Tape MNozele Harge Nom Con Matenal Norile (nsp Doen |
MISC. 1,2 2,3/ -+ -ISA106B - - -|S5/80 0 INHERENT # - -
RELIEF | 12 ---|SA10S - - -[3000% (} INHERENT ¥ -
20 Supports. Skint NO lugs 0 Legs O Owhers 2 SADDLES Attached WELDED TO SHELL
(Yes or no) (Na) Mo (Desenive) (Where and how}
2 Manufacturer's Partial Data Reports properly identified and signed by Commissioned Inspectors have been fumished for the following items of the report:
(List the name of purt, item number, mig's name and wentilying number)
NIA
22 Remarks PRESSURE RELIEF DEVICE SUPPLIED BY UTHERS

* WELDED IN ACCORDANCE WITH FABRICATION DRAWING.

FTOR NON-LETHAL, NON-CORROSIVE SERVICE.

CERTIFICATE OF SHOP COMPLIANCE
We certify thal the statements made in this report are camrect and thar all details of design, material, construction, and workmanship

ASMI Code tor Pressure Vessels, Secton VI Division |

U Ceruficate of Authorization No 18912 _ Fxpires Oct. 10 L2010
Date  //~2B077  tame  Refrigeration Valves and Systems Corporation Signed

facturer) IRepreseniaty

CERTIFICATE OF SHOP INSPECTION

I, the undersigned, holding a valid cormission 1ssued by the National Board af Bailer and Pressure Vessel Inspectors and/or the State or Provinge ot Texas
and employed by Onebeacon America Insurance Company of Boston, MA_ _ haveinspected the
pressure vessel described in this Manufacturer's Data Report on // -/ o V20 @& 7 and state thet, to the best of my knowledge and belief, the

Manufacturer has constructed this pressure w\y T Ac
employer makes any warranty, expressed og ﬁ“plic' cbn V;f/{,;, the pressure vessel desenibed in this Manufacturer's Data Report Furthermore, neither the Inspector
nor his emplever shall be Hable in ,.n_\,/v.m‘u i ar s orfGl iglury B property damage or a loss of any kind arising from pr conrected with this inspection

Date /-2 f -07 Signed / /i Commissions f//)ﬂ /()jf.f L, X /é f”,/

Aupecton) (Nat [ Baoard inc: Endnrafment, Staia, Province and No )

yd:m;s with ASME Cede, Section VIIL, Division 1. By signing (his certificate neither the Inspector nor his

CERTIFICATE OF FIELD ASSEMBLY COMPLIANCE
We certify that the statements on this report are correct and that the field assembly construction of all parts of s vesse! conforms with the requicements of ASMIE
Code, Section VI, Division 1
U Cenificate Authorization No Expires .20
Date Name Signed

(Assembler) {Repicaentative)

CERTIFICATE OF FIELD ASSEMBLY INSPLCTION
1 the undersizned, holding a valid commission issued by the National Board of Boiler and Pressure Vessel Inspectors anddor the State or Provinee of
and employed by of
have compared the statements in this Manufacturer's Data Report with the described pressure vessel and state that the pants referred to as data items
ot included in the certificate of shop inspection, have been inspected by me and o the best of my knowledge

and behiel, the Manutacturer has constructed and asserbled this pressure vessel in accordance with ASME Code, Section VI, Division 1, The described vessel was
inspected and subjected to a hydrostatie wst of psi. By sipning this certificate neither the Inspector no his employer makes any warranly, express
or implicd, concerning the pressure vessel described in this Manufacturer's Data Report. Furthermore, neither the Inspector or his employer shall be lizble in any
muanner for any personal injury or property dumage or a less of any kind arising from or connected sith tis mspection.

Dawe Sipned Comnussions

(Authonized Inspecton) Nl Board ! Endorsement, Stare, Province and No )
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149 River Streef, Suite 3 + Andover, MA 01810
Tel: 978+474+-4000 Fox: 978-474- 4001 Toll Free: 888+388: 1120

Preferred Freezer 12/19/13
380 S. Worcester Street
Norton, MA

Re: Plant ammonia charge calculations

On December 14th, 2013 American Refrigeration performed a survey of your plant to determine
the specific ammonia charge currently in your ammonia system. As part of this survey we
employed the following methodology.

. We shut down the ammaonia pumps feeding the plant and allowed the compressors to run for
approximately 2 hours. This allowed all the ammonia in the evaporators and piping out in
the plant to be pumped back to the vessels in the engine room.

2. We then observed and recorded the operating levels and pressure’s in all the vessels in the

plant and recorded each level.

We measured and recorded the linear length and size of all high pressure liquid feed lines

from the high pressure receiver to each piece of equipment that would still contain liquid

ammonia that would not have been pumped out during the pump down process,

4. We next measured and recorded the linear length and size of the pumped liquid feed lines

from the recirculation vessel to each piece of equipment that were still partially full.

We recorded the operating conditions of each specific piece of equipment noted above at the

time the information was gathered.

(8]

Lh

Using this information we then applied engineering calculations based on specific volume of
vapor and density of liquid at cach specific operating condition recorded.

L. Forthe vessels we used the Industrial Refrigeration Consortium (IRC) vessel charge
estimator prograin to calculate the ammonia charge in pounds based on the actual levels we
observed during our survey

For the high pressure liquid feed lines we converted the linear feet of each size pipes internal

volume to cubic feet. We then multiplied the cubic feet times the pounds of ammonia per

cubic foot times the percentage the line was full at the recorded temperature observed during
our survey.

3. We emploved the same methods for the pumped liquid feed lines as with the high pressure
liquid feed lines.

4. For the remaining vapor piping and equipment where we could not get specific information
we added 10% to the total liquid charge figured from the methods described above. This is
generally accepted to be more than adequate to account for any remaining refrigerant in the
vapor side of the piping.

(2]

Based on our survey and these methods of calculation your plant charge is — 28.538%

American Refrigeration Company, Inc.




Please see the attached documentation in support of these findings.

Thank you for allowing us the opportunity to service all of your Industrial Refrigeration needs. If
you have any question please do not hesitate to contact me.

Regards,

David Overlan
Sales Engineer
American Refrigeration Co. Inc.

CC: Dave McCowan

American Refrigeration Company, Inc.
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Industrial Refrigeration Consortium
University of Wisconsin-—Madison

Local atmospheric pressure = 14.7) |psia

Head type = [2]:1 Ellipsoidal

Horizontal Refrigeration Vessel Charge Estimator

/
{/ [ammonia |

High T &
Level = F{O in i
Alarm ! — Normai
Operating = | 3, m
Level T

Specity Saturation "riemipériatu're_j’

r= [0} [£] \

p=3351 Lps!g

—é mE)W Level Alarm = E] lj'ﬂ__’

e ot Diameter = 13:1 @_’

=

Facility Name

(Preferred Freezer

TR S S

Version 1.2 3/10/089

Summary

Caiculation/Date =" 12/18/2013

Location [_Nprtj_on MA

Vessel Name
Vessel ID

National Board Number

[ Medium Temp Pump package |
MTPP
(20153
| e RE |

Myapar = 52.65 [Ibp,] 23 88 [kg] D=7[ft] 2134 [m]
Miiquig = 7057 (1o} 3201 [kg) Liotal = 13.75 [f1] 4191 [m]
Viotal = 3623 [gal 13.71 [m°]

3225 [kg]

T

R oy

My total = 17573 [Ib,)) 7971 [kg]

7.359 [m’]
4731 fm’]

Veurge = 1944 gal

Vhaam = 1250 gal

SOLUTION

Unit Settings: Eng F psia mass rad
Acyincer = 38.48 [f¥)

ALy = 4.216 [f)

Ay, =37.82

A, = 24,45 [ft)

BoardNumber$ = '20153'

D=7 [f




DH =35 [fl]

DUNITSS ='in'
Dmpm = 84
D = 2.134 [m)

FacilityLocation$ = 'Norton MA’
FacilityName$ = 'Preferred Freezer
H =275 [f1)
HHLUNITSS =i’
HLLUNITSS = 'in'

HR =2

HUNITSS ='in'

Hy, = 5.833 [ft]
HHLJ"FUt =70

H\'nput =33

HLL =0.3333

Higjnpot = 4

LUNITSS ='in'

quindar =10.25 [ﬂ]
Linput = 165

Lo = 13.75 [ft]

Leotmrm = 4.181 [m]

My iqua = 17564 [lb)
My ot = 17573 [ib,]
My wtaim = 7971 [kg)
Miy_vapor = 8.477 [lb,,]
Myquig = 7057 me]
Miquigm = 3201 [kg]
M = 7109 [Ib,,]
Momim = 3225 [kg]
Myagor = 52.65 [Ib,]
Myaporm = 23.88 [kg]

p =33.51

POUNITSS = 'psia’
PUNITSS = 'psig'

po = 14.7 [psia]

Po,input = 14.7

Pans = 48.21 [psia)
pmnvnm‘inn =1

R$ ='ammonia’

o = 40.43 [Ib, /A7)

ov = 017 [ib, /it
Specifystate$ = 'Specify Saturation Temperature // T_input=?"'
T =20 [F]

Today$ ='12/18/2013'
TUNITSS ='F'

T[n.pm =20

Version$ = 'Version 1.2 3/10/09'
VessellD$ = 'MTPP'
VesselName$ = 'Medium Temp Pump package'
VUNITSS ='gal

Vm{m( = 1250

Vianasin = 4.731 [m7]
Voytnderit = 351.3 [ft]
Vastinger Ly = 43.21 [/7)
Veytingary = 143.8 [f*]




Vl:ylindur.LL.L =6.858
VeindoriLy = 387.6
Vayindory = 250.6 [ft*]
VigagpL = 83.15 [ﬂ:,]
VheadHLy = 6.652 [ﬁG]
Vheaqy = 30.69 [ft%]
VieadrL = 0.5915
VicagrLy = 89.21
Vigagy = 59.11 [ft]
Vaurge = 1944

Viurgors = 7.359 [m¥]
Vm\ = 3623

Viemip = 434.4 [ft7]
Vigmipy = 49.87 [ft7]
Vi = 174.5 [
Vi, = 7.45
Vigwiry = 476.8
Vigim = 13.71 [m¥)]
Vi = 309.7 [ft%)]
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!_I!,% Horizontal Refrigeration Vessel Charge Estimator

e E———

Industrial Refrigeration Consortium

University of Wisconsin-~Madison Head type = 121 1 Ellipsoidal

R — Py

= www.drc.wisc.edu } Local atmospheric pressure = 147 psia ]l

L ARy AT iekid st B L i

/ Y
\‘.
et A T A= IO o
I _,/ |ammenia | | Specity Saturation Temperature | T= ;20! fF’,

| p=3351 (psig

High B g
Level= |50 /in | - T
Alarm | arma o

= mn
\ Operating @\ lin |

f—F
~———— Diameter = {80‘

!
Level . o
é \ £ é Low Level Alarm = i;_] [_in

Total Length =f153]

Version 1.2 3/10/09
Summary Calculation Date = 12/19/2013

| s jr s
Facility Name ‘Preferred Freezer! Location ﬁ\lor‘lon MA

Vesse! Narme {Low temp Pump gackageg
vessel 10 !u—pﬂ
i National Board Number [2(;1_5_EJ
Normal©
Myapor = 11.43 [Iby] 5.182 [kg) D=5[fY 1.524 [m]
Miquia = 6743 [Ibpm) 3059 [kg) Liggar = 12.75 [fR] 3.886 [m]
. 3
Myotat = 6755 [Ibpy] 3064 [kg) Viota) = 1750 [gal | 6.626 (m"]
S AT R TR s PRy S RSy g 9 RTRE

i
u

MyL total = 8475 [ibp,] 3844 (kg Viuge = 3197 gal 1.21 [m)
Voalast = 1201 gal 4.548 fm’)

SOLUTION

Unit Settings: Eng F psia mass rad
Asinger = 19.63 [ft]

AL, = 2151 [t}

AL, = 1907

A, =5729 [f%]

BoardNumber$ = '20152'

D =5 [f

DH =25 [fi]




DUNITSS ='in'
D'ﬂpul =60

Dy = 1.524 [m]
FacilityLocation§ = 'Norton MA'
FacilityName$ = 'Preferred Freezer
H = 3.333 [ft]

HHLUNITSS ="in’

HLLUNITSS ='in'

HR =2

HUNITSS ='in'

Hi = 4.167 [ft]

HHL.mpul =50

anui =40

Hy =0.3333

Hitimpr =4

LUNITSS ="in’

Lcyiﬂder =10.25 [

Linput = 1563

L = 12.75 [fi]

Liotam = 3.886 [m]

My ugua = 8471 [Ibg)

MuLotal = 8475 [ib]

ML toram = 3844 [kg]

Myt vaper = 4.16 [Ib]

Mique = 6743 [Ib,]

Migugm = 3059 [kg}

Mo = 6755 [Ib,]

Miown = 3064 [kg]

Myapar = 11.43 [ib,]

Mygporm = 9.182 [kg)

p =33.61

POUNITSS = 'psia’

PUNITSS = 'psig'

py = 14.7 [psia)

Poinpw = 14.7

Pass = 48.21 [psia]

Peonversion = 1

R$ = 'ammonia’

oL = 4043 [Ib,/H°

py = 0.7 (Iby/ftY ‘
Specifystate$ = 'Specify Saturation Temperature / T_input=?"
T =20 [F]

Today$ ='12/19/2013
TUNITSS ='F'

Tew = 20

Version$ = 'Version 1.2 3/10/09'
VessellD$ ='LTPP'
VesselName$ = 'Low temp Pump package’
VUNITSS ='gal

Viaiast = 1201

Viatastn = 4.548 [m)
Voyingeriiny = 179.2 [ft¥]
Veyingermy = 22.08 [ft%)

chrirmr.l =142.5 Uts]




VeytingeriiL = 5.782
Veytinder 1y = 195.5
Veyndery = 98.73 [fth
Vngag . = 30.3 [fY)
VieagHLy = 2.424 [ﬁ"ij
thaﬁ,. =24 24 [fr3]
Vhead, L = 0.4169
Vheaa v = 32.31
Vigagy = 8.484 [ft%]
Vm:rgc =3197
Vsnrga.m =1.21 [m31
Vigra = 1750
Vietrr = 209.5 [ft?]
Vigaipy = 24.47 [ft%)
VigaiL = 166.8 [fY]
Vi Lt = 6.179
Viewi i v = 227.8
Vigtatm = 6.626 {m3]
Vv = 67.21 {ﬁ.s]
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Vertical Refrigeration Vessel Charge Estimator
Head type=  [2]:1 Etipsoidal

Local atmospheric pressure = | 14, ] j-b;ta |
| RS ———t

Industrial Refrigeration Consortium

University of Wisconsin-—-Madison

A —
///
[ammonia

LSpec'rfy Saturation Temperature ]

8] [F]
p=51.58 [poig |
Y

Total Height = 136 in |

o

o] ]

I._
@
<
e

I
[
o

Low

Normal o |
Operating = 13_} |_in J ‘l:‘wel =
o arm

Level

I T

k3 -Diameter = mtég}—-‘ﬁf——b‘

Version1.2 3/10/09
Calculation'Date = 12/19/2013

Facility Name {Prefe-rr;ﬁ_l;r-é;;e'r—, Location E.!orton MK}

Vessel Name aThermosiphdﬁ Ves;eij?
Vessel ID }EV!

ek BN
National Board Number 120151

S R L e

Myapor = 8.097 [Iby] 3.67 fkq] D=7[ft) 2134
Miquid = 1404 {lbm) 636.9 [kg] Ligtar = 3 [f] 0.9144 [m]
Miotar = 1412 [Iby,]  640.6 [kg) Viotal = 5278 [gal | 1.998 [m’]

Vsurge = 226.2  gal 0.8562 {m3}

m = 2607 [Ib 1182 [k
total HL b kg Vpallast = 247.3 gal  0.936 [m’]




SOLUTION

Unit Settings: Eng F psia mass rad
Auylindu: =38.48 [ﬁzJ

BoardNumber$ ='20151'

D=7 ()
DH =35 ()
DUNITSS = 'in’
Dinput = 84

Dim = 2.134

FacilityName$ = 'Preferred Freezer
FaciltiyLocation$ = ‘Norton MA'
H=15 [
HHLUNITSS = ‘in’
HLLUNITSS ='in'
HR =2

HUNITSE ="in'

Ha = 2.5 [ft]

Hisinpur = 30

H:npm =18

H, = 0.3333

Hitinpu =4

LUNITSS ='in’
Leyiraeriiee = -0.5 [fi]
L1:yllr1£1|:rHL.\.f =0 [ﬁ]
i-c',ﬂl-m:r.L =0 [ﬂ]
Leytngerits = O
Leyiinderity =-0.5
Lcylhmzr,v =-0.5 {ﬁ]
Lingut = 36

Litw =3 [f]

Ligaim = 0.9144 [m]
Myquig = 1404 [Ib,,)
Miguia i = 2605 [lb]
Myquiam = 636.9 [kg]
Mg = 1412 [Ib)
M. = 2607 [Ibg,]
Meoaiim = 1182 [kg]
Myoam = 640.6 [kgl
Myapor = 8.081 [lb]
Myapor HL = 1.143 “bm]
Mygporm = 3.67 [kg]

p =51.58 [psig]
FPOUNITSS = 'psia’
PUNITSS$ = 'psig’

pe = 14.7 [psia]
Poinpu = 14.7

R$ = 'ammonia’

py = 39.73 [ib /it
pv =02288 [ib, M)
Specifystate$ = 'Specify Saturation Temperature // T_input=?"
T =35 [F]

Today$ ='12/19/2013'
TUNITSS ='F'




Tinput = 35

Version$ = 'Version 1.2 3/10/09

VessellD§ =TSV

VesselName$ = Thermosiphon Vessel

VUNITSS = 'gal’
Veatas: = 247.3
Voagasim = 0.936 [I'T'I3]
ch!indnr‘HL,L =-19.24 [ﬂa]
VeyindersiLy =0 ]
chindsrﬁ, =0 iffj]
Veyindertir =0
chlinder,LL.V =-19.24
Veyingery = -19.24 [ft°]
VieagLL = 84.82 [ftY)
Vhead i v = 4.974 [ft°]
Vieaar = 35.34 [ft%)
Vhead 11 = 2.288
Vheadrrv = 87.51
Vheady = 54.45 [ft’]
Veurge = 226.2

Vsurgﬁ,m =0.8562 {ma}
Vigw = 527.8 [ft)
Vi =65.568 [ﬁa]
Vigamry = 4.974 [ft%)
Vigay = 35.34 Iﬁgj
Vigtai L = 2.288
Vigam = 1.998 [m3]
Vm:y‘v = 3521 [ﬂa']
Warning$ ="'
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e
o ——

. Horizontal Refrigeration Vessel Charge Estimator

B e SRS

industrial Refrigeration Consortium

University of Wisconsin---Madison Head type = |2 -1 Ellipsoidal
Local atmospheric pressure = !47! lr;;SJa-E

[ [ammonia | [Specity Saturation Temperature | T= [20] [F] \

/ p=3576 |psig| R
High R —————————— e r————— Diameter = [5] \”1}
Level= 8] iin: |

. Normal
Alarm \ - oo
\ Operating = Eal; jin | /

\LBVEI V 9 Low Level Alarm =7 J4I lnn ] //

Total Length =1:2"E§J] fpi;.j

Version 1.2'3110/09
Calculation Date = 12/19/2013

Facility Name

Vessel Narme [LTPP oil potj‘
Vessel 1D (OPAﬂ
National Board Number ]FM'

Myagor = O {1be) 0 (kg] D = 0.6667 [ft] 0 2032 [m]
Myquig = 32.75 [Iby] 14.86 [kg] Liotal = 2.333 [1] 0.7112 fm]
Migtal = 32.75 [Iby]  14.86 [kg] Viotar = 5.803 [gal| 0.02197 [m’]

Siw,

Myt rotal = 32.75 (b 14.86 [kg) Vaurge = 0 gl 0m
Vbatast = 2801 gal 0.01098 [m’]

SOLUTION

Unit Settings: Eng F psia mass rad
Acynger = 0.3491  [ft’]

A:—:L v = 0 [rt2']

Ay =0.1745

A, =0 [ft)

BoardNumber$ = 'NA'

D = 06667 [ft]

DH =0.3333 [fi]




DUNITSS$ ='in'
Dmpul =8

Dn =0.2032 [m)
FacilityLocation$ = 'Norton MA’
FacilityName$ = 'Preferred Freezer'
H = 0.6667 [ff]

HHLUNITSS ='in'
HLLUNITSS ='in'

HR =2

HUNITSS ="in'

Hy = 0.6667 [fi])

Hi inpur = 8

Hinpdl =8

H, =0.3333

HLL inpat = 4

LUNITSS ="in'

Loytinger =2 [ft]

Linput = 28

Lyt = 2.333 [f1]

Ligwarm = 0.7112 [m)

Myt fquid = 32.75 [IDy]

My = 32.75 (I

My totalm = 14.86 [kg]

My vapor = 0 [Ibg]

Miguin = 32.75 [Ib,)

Miiguigm = 14.86 [kg]

Mg = 32.75 {Ibg,)

Migalm = 14.86 ﬁ(gl

Myagor = 0 “bm}

Myaporm = 0 [kg]

p =3.575

POUNITSS = 'psia’

PUNITSS = 'psig’

po = 14.7 [psia)

Poinout = 147

Paps = 18.28 [psia]

Peanvorston = 1

RS = 'ammonia’

p = 42.22 [Ib /i)

py = 0.06826 [Ib,/f%)
Specifystate$ = 'Specify Saturation Temperature // T_input=?'
T =-20 [F)

Today$ ='12/19/2013'
TUNITSS ='F

Tpe = -20

Version$ = 'Version 1.2 3/10/09'
VessellD$ ='0P 1"
VesselName$ ='LTPP oil pot'
VUNITS$ ='gal’

Viarast = 2.901 )
Viatastr = 0.01098 [’
chlnﬂer,HL,,!, =0 89'84’ [hsl

Vc\,'l naer HLY — 0 [ﬁ-‘]

ch!-ndﬂr'., =0.6981 [ﬂ"]




Vcwlnder‘il_l =0,3481
VeyingertLy = 0.3491
\!C;‘.Jndzr.\,’ =0 mS]
VieagsL = 0.07757 [f]
Vhsad,H;__v =0 [ﬂ"]
Vheagy = 0.07757 [t
Vheastr = 0.03879
VheagrLy = 0.03879
Vheasyv =0 {ﬁ:’}

Vsun_]n =0

Veugem = 0 [m:‘]

Vigta = 5.803

Vi =0.7757 [ftY
Viewrey =0 [ft]
Vigar = 0.7757 [ft]
Viotsiey = 0.3879
Vigrar e v = 0.3879
Vlo:al,ln =0.02197 [msl
VIGIU}.V =0 Eﬁa}
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Ia!-i—@c& Horizontal Refrigeration Vessel Charge Estimator

P

Industrial Refrigeration Consortium ‘

= i
University of Wisconsin---Madison Head type = LZ‘: 1 Ellipsoidal

Local atmospheric pressure = Tgﬂ {;5&;]

|Specify Saturation Temperature | 7= [20] [F]
p=3351 {E;{;_] .
L ) _mlr
High T e - - ; — o Diameter = Fé lin
Level= 8 {in | e T
Alarm \ . e I !
Opersting = :BL [m‘r /
Level 1 o ST
) % Low Level Alarm = ﬂ L"){ / ¥

Totat Length = 28—

Version 1.2 3/10/09
Calculation/Date = 12/19/2013

Summary

Facility Name | Preferred Freezeri Location  Norton MA

Vessel Name |MTPP oil pot|
Vassel ID

National Board Number

g Charge;and Vessel:yolu
Mygpor = O (IBee] 0 fkgj
Miiquig = 31.36 [by] 14.23 [kg) Liota) = 2 333 (1) 0.7112 [m]

Miota1 = 31:36 [Ibr]  14.23 [kgy Viota = 5803 [gal] 002197 [m’]

Ty

bt

My fotal = 31.36 [Iby] 14.23 [kg] Vsurge = 0 gal 0 [ms]
Viatast = 2.001 gal 0.01098 [m’)

SOLUTION

Unit Settings: Eng F psia mass rad
Acyinger = 0.3491 [ftY)

Ay =0 [ft]

ALy =0.1745

A, =0 [/}

BoardNumber$ ='NA'

D =0.6667 [ff]

DH =0.3333 [f]




DUNITSS ='in'

Dinp = ]

Dm=0.2032 [m]
FacilityLocation$ = 'Norton MA'
FacilityName$ = 'Preferred Freezer'
H = 0.6667 [ft]
HHLUNITSS ='in’
HLLUNITSS ='in'

HR =2

HUNITSS ="in'

M = 06667 [fi]
Hisinpw = 8

Hmoul =8

Hye =0.3333

Hilinpn =4

LUNITSS ="in'

Leyiinger =2 [fl]

Llnuuk =28

L = 2.333 [ft]

Liowtm = 0.7112 [m]
Migiqua = 31.36 [Iby]

My ot = 31.36 [Ibg]

Mig o = 14.23 [kg]
My vapor =0 [!bm]

Miqug = 31.36 [ib,,)
Mhiquidm = 14.23 [kg]
Miewal = 31.36 [Ib,]
Miglam = 14.23 [kg]
Myaper = 0 {jbm]

Myaporm = 0 [kg]

p = 3351

POUNITSS = ‘psia’
PUNITSS = 'psig'

pe = 14.7 [psia)

pﬂ.inpul =147

Pevs = 48.21 [psia)
p@OﬂVErSIDﬂ = 1

R$ = 'ammonia’

pL = 40.43 [ib,/ft"]

pv =017 [Ib /R
Specifystate$ = 'Specify Saturation Temperature #/ T_input=7'
T =20 [F]

Today$ ="12/19/2013'
TUNITSS ='F

l"inpuf =20

Version$ = "Version 1.2 3/10/0%'
VesselD$ ='0P2'
VesseiName$ = "MTPP oil pot’
VUNITSS ='gal

Viaiiast = 2.901

Vit = 0.01098 [m)
Veogingerry = 0.6981 [f%)
Veingerji v =0 [ft°]
Vepingerr. = 0.6981 [ftY]



chhnder,LL_L =0.3491
Veyingerty = 0.3491
Veyingery =0 m‘.i]
Vheagpa L = 0.07757 [f°]
Vihead Hi v = 0 [ﬁB]
Vheadt = 0.07757 fﬁ.z]
VheadiLr = 0.03879
Vhesa v = 0.03879
Vheadv =0 [ﬁa]

Veuge =0

Vsugem =0 [m'“']

Vi = 5.803

Vigw s = 0.7757 [
Vigway = 0 [
Vit = 0.7757 [ft%]
VoL = 0.3879
VgL = 0.3879
Vigw,m = 002197 [m)
Vigry =0 [ft%]



American Refrigeration

Line Size
o
o
Pu
5
5

3/4"
3/4"
4
21/2"
11/2"
5

11/2"
212"

12"

Evap FT*3

TOTAL CHARGE IN LIQUID
Allowance for vapor in lines
Total charge

SS8T

Quantity
0

10%

Plant ammaonia charge
calculation

Preferred Freezer
Norton MA

Linear feet of pipe
92

o W W

320
91
12

EVAPORATOR CHARGE
Total Charge in#

0.00
25943.59
2594 .36
28537.94

% liquid
100.00%
100.00%
100.00%
100.00%
100.00%
100.00%
100.00%
100.00%
100.C0%
100.00%
100.00%
100.00%
100.00%
100.00%
50.00%
100.00%
100.00%

1211972013

total charge
8516
295
2.83
29.33
28.08
2.54
243
189.63
58.11
14.62
314.56
98 33
114.20
27.30
215.07
185.57
0.78
1371.48

Condenser charge

0
VESSEL CALCULATIONS

HPR 8057
LTPP 6755
MTPP 7108
OP1-8" X 28" 32.76
Oop2-g" X 28" 31.26
TSV 1412
LS-101 CIL COOLER 106
LS-102 OIL COOLER 106
HS-101 OIL COOLER 449
HS-102 OIL COOLER 449
HS-103 OIL COOLER 65
2457211

T OH O H OH R O O R R



